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Description 

The present invention relates to the generation of monoclonal antibodies and their use in identifying or 
characterizing human renal cancer antigens. This is a useful diagnostic tool in the detection of renal cancer 
5 as well as the study of the nature of renal cancer. Red blood cells, immunofluorescent, radioactive or 
enzymatic tagging agents can be bound to the highly specific antibodies using normal procedures, as 
required for indexing methods. Cytotoxic agents can also be bound to the highly specific antibodies to 
produce so called "magic bullet" type therapeutic agents which selectively destroy the cell with which the 
specific antibody binds. 

w In 1975 Kohler and Milstein introduced a procedure for the production of monoclonal antibodies (mAbs) 
using hybrid celts (hybridomas) which allows the production of almost unlimited quantities of antibodies of 
precise and reproducible specificity. Conventional anttsera, produced by immunizing animals with tumor 
cells or other antigens, contain a myriad of different antibodies differing in their specificity and properties, 
whereas hybridomas produce a single antibody with uniform characteristics. The Kohler-Milstein procedure 

75 entails the fusion of spleen cells from an immunized animal with an immortal myeloma cell line. From the 
fused cells (hybridomas), clones are selected that produce an antibody of the desired specificity. Each 
clone continues to produce only that one antibody. As hybridoma cells can be cultured indefinitely (or 
stored frozen in liquid nitrogen), a constant supply of antibody is assured. 

Antibodies are proteins that have the ability to combine with and recognize other molecules, known as 

20 antigens. Monoclonal antibodies are no different from other antibodies except that they are very uniform in 
their properties and recognize only one antigen or a portion of an antigen known as a determinant. 

In the case of cells, the determinant recognized is an antigen on or in the cell which reacts with the 
antibody. It is through these cell antigens that a particular antibody recognizes, i. e. reacts with, a particular 
kind of cell. Thus the cell antigens are markers by which the cell is identified. 

25 These antigenic markers may be used to observe the normal process of cell differentiation and to 
locate abnormalities within a given cell system. The process of differentiation is accompanied by changes in 
the cell surface antigenic phenotype, and antigens that distinguish cells belonging to distinct differentiation 
lineages or distinguish cells at different phases in the same differentiation lineage may be observed if the 
correct antibody is available. Initial recognition of differentiation antigens came about through analysis of 

30 surface antigens of T-cell leukemias of the mouse and the description of the TL, Thy-1 , and Lyt series of 
antigens. (Old, Lloyd J., Cancer Research, 41, 361-375, February 1981). The analysis of these T-cell 
differentiation antigens was greatly simplified by the availability of normal T cells and B cells of mouse and 
man and is relatively advanced; US-Patents 4,361,549-550; 4,364,932-37 and 4,363,799 concerning mAb's 
to Human T-cell antigens). Little is known about differentiation antigens displayed on normal and neoplastic 

35 cells belonging to other lineages. 

This is due to the difficulty of obtaining a ready source of the appropriate normal cell type as well as 
the vagaries of the art of monoclonal antibodies. The preparation of hybrid cell lines can be successful or 
not depending on such experimental factors as nature of the inoculant, cell growth conditions, hybridization 
conditions etc. Thus it is not always possible to predict successful hybridoma preparation of one cell line 

40 although success may have been achieved with another cell line. 

Progress in defining surface antigens on melanocytes was made possible by the recently discovered 
technique of culturing melanocytes from normal skin (Eisinger, et. a!., Proc. Nat'l. Acad. ScL USA, 79, 2018 
(March 1982)). This method provides a renewable source of proliferating cells for the analysis of 
melanocyte differentiation antigens. 

45 We recently described our initial analysis of cell surface antigens of human malignant melanoma 
identified by mouse monoclonal antibodies (Abs) (Dippold et al., Proc. NatL Acad. Sci. USA 77, 6114-6118 
(1980)). This invention relates to a comparable analysis of human renal cancer. 

Seventeen monoclonal antibodies derived from fusions with spleen cells of mice immunized with 
established culture lines of renal cancers identified nine cell surface antigenic systems (Ueda, Ryuzo et al, 

50 Proc. Natl. Acad. Sci. USA, 78, 5122, August 1981). Six of the systems gp160, S 25 , gp120r, gp120nr, 
gp115, and Vi represented new antigens not previously described. The other three systems are related to 
HLA-A, -B, and -C heavy , chain and A and B blood group antigens. The most restricted of the newly 
described antigens were gp160, S 25 , and gp120r. These determinants are found only on cells of renal 
origin, both normal and malignant, and represent differentiation antigens of human kidney. In addition to the 

55 difference in the molecular weight of two of these antigens, gp160, S25, and gp120r can be distinguished on 
the basis of differential expression on a panel of cultured renal cancers and normal kidney epithelium and 
fetal kidney cells. Glycoproteins bearing gp120r share a determinant with renal gp120nr (as indicated by 
sequential precipitations with monoclonal antibodies that detect gp120r and gp120nr), but gp120nr is found 
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on a broader range of cell types, including fibroblasts and cell lines derived from ovarian, bladder, and 
colon cancers. The two other new systems, gp115 and Vi, have characteristics of broadly occurring 
differentiation antigens but can be distinguished from each other and from gp120nr by differences in 
molecular weight, heat stability (Vi is a heat-stable determinant), and differential expression on cell types of 
5 diverse origin. 

These systems can be used to characterize and study the nature of renal cancer. Thus, comparison of 
the S25 and gp160 phenotypes of different renal cancer cell lines and cultures of normal kidney clearly 
distinguish these two systems. 

Dippold et al, Proc. Natl. Acad. Sci. USA 77, 6114 - 6118 (1980), have generated a series of mouse Abs 

10 that define 12 new systems of human ceT surface antigens. Six of these have been identified as 
glycoproteins (gp95, gp150, gp160, gp120r, gp120nr, and gp115), three are heat-labile antigens that could 
not be immunoprecipitated from labeled cell extracts (S 2 s, M 19 , and Rs), and three are heat-stable antigens, 
presumably glycolipids {O5, R24, and Vi). The use of a standard panel of cultured human cells allows ready 
comparisons of the reactivity of these monoclonal antibodies in direct serological tests and absorption 

15 analysis, and each of the antigenic systems has a distinct pattern of distribution on the cell panel, in terms 
of both qualitative and quantitative expression of antigens. On the basis of their distribution on different cell 
types, these 12 antigenic systems can be further classified into three groups: (i) those with characteristics of 
restricted differentiation antigens (e. g., the renal-specific gp160, S25, and gp120r antigens and the R 2 * 
antigen of melanoma and melanocytes), (ii) more broadly represented differentiation antigens (e. g., gp95, 

20 gp150, M19, pg120nr, and Vi , and (iii) antigens expressed by every human cell type tested (e. g., Os 
species antigen). 

It has also been found that the cell lines derived from stage I renal cancer (confined to the kidney) are 
gp16(f , whereas cell lines from metastatic renal cancers are gp160~. Whether this indicates that cancer 
cells developing metastatic potential lose gp160 expression, or that gp160* and gp160" renal cancers are 
25 derived from separate cell lineages is not determined; however, identifying the cell types in normal kidney 
that express gp160 and other antigens found on renal cancer should give information about the cellular 
origins of renal cancer. 

These serological probes provided by the invention can identify kidney-specific antigens and are of 
particular interest in the study of kidney structure and function. In addition, some of the more broadly 
30 reacting antibodies are useful in studying other tumors - e. g. Vi which distinguishes astrocytomas from 
melanomas. 

The importance of parallel biochemical and serological characterizations of antigens identified by Abs is 
illustrated by the analysis of gp120r and gp120nr. Five Abs in this series immunoprecipitated a 120,000- 
dalton component from labeled extracts of SK-RC-7 renal cancer cells. Pre-clearing the extract with one of 

35 these Abs (AB S&) removed the 120,000-dalton component identified by Ab S 23 , indicating that the two Abs 
were reacting with the same molecule. However, the antigenic determinant detected by Ab Ss and Ab S23 
can be distinguished in M-MHA tests and absorption analysis. Ab S23 detected a kidney-specific antigen, 
whereas Ab Sg reacted with a much broader range of cell types. These results can be explained by 
postulating two species of gp1 20 molecules, both carrying the epitope identified by Ab Se but only one with 

40 the epitope identified by Ab S23. In agreement with this interpretation, supernatants after clearing with Ab 
S23 still reacted with Ab S&, even though no antigen precipitating with Ab S 2 s remained. The epitope 
identified by Ab S23 is found only on cells of renal origin, and, because of this restricted distribution, it is 
referred to as gp120r. The more widely distributed epitope has been designated "nr" to indicate its 
nonrestricted nature. gp120r and gp120nr may be the products of two separate genes or of a single gene 

45 whose product is modified in renal cells. Similar, although less striking, discrepancies in the cellular 
distribution of antigens identified by different monoclonal antibodies immunoprecipitating gp95 or gp150 
molecules have also been explained on the basis of different epitopes being recognized (Dippold, et al. 
Proc. Natl. Sci. USA 77, 6114 - 6118 (1980)). 

The present invention relates to a monoclonal antibody and to the corresponding monoclonal antibody- 

50 producing hybridoma cell line obtainable by fusing a myeloma derived cell strain and splenocytes derived 
from BALB/c mice immunized with human normal renal epithelial cells, said monoclonal antibody being 
capable of recognizing human renal epithelial cancer cells. It especially relates to a monoclonal antibody 
which recognizes the human renal cell antigen gp140, said antigen gp140 being recognizable by the 
monoclonal reference antibody F23 (ATCC HB 8231). 

55 
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The new mAb, F23, is described below. F23 is part of a panel oi monoclonal antibodies of renal origin 
used to detect renal cancer cells and antigens. This panel serves an important diagnostic function. The 
mAbs therein subset renal tumors and subset the normal nephron. The mAbs define renal antigens on 
normal cells, presumably differentiation antigens; and define renal antigens present on tumors, thus 
5 distinguishing normal and cancerous renal cells. 

The monoclonal antibody designated F23 recognizes human renal cells and is produced by the 
hybridoma cell line deposited with the ATCC under Accession No. HB 8231. 

The present invention also relates to a method for differentiating between normal and malignant human 
renal cells which comprises contacting a human renal sample with a plurality of monoclonal antibodies each 
10 of which is different and each of which is produced by a hybridoma cell line formed by fusing a myeloma 
derived cell strain and splenocytes derived from BALB/c mice immunized with established culture lines 
from the group of human epithelial renal cancer or normal human renal epithelial cells under suitable 
conditions so as to form a complex between each antibody and an antigen, detecting the presence of any 
so formed complex, the absence of any complex indicating normal renal cells and the presence of any 
75 complex indicating the presence of malignant human renal cells. 

In the above method the plurality of monoclonal antibodies can be selected from the group consisting of 
F23, M2, Ss and S21 . 

The above method may further comprise contacting a human renal sample with a plurality of 
monoclonal antibodies selected from the group consisting of Mi, S*, Se, S7, S22, S23, S24, $2$, S2G, S27 
20 and Vt . It may be used as an assay for the malignant potential of human renal tumors. 

Description - Techniques 

Tissue Culture . The renal cancer cell lines (Ueda et al J. Exp. Med. 150, 564 - 589 (1979)) and tumor 
25 cell lines (Carey, et al Proc. Natl. Acad. Sci. USA 73, 3278 - 3282 (1976)) have been described. Methods for 
the short-term culture of normal kidney epithelium have also been described (Udea (supra)). Cultures were 
maintained in Eagle's minimal essential medium supplemented with 2 mM glutamine, 1 % nonessential 
amino acids, 100 units of penicillin per ml, 1 ixg of streptomycin per ml, and 10 % (vol/vol) fetal bovine 
serum. Cultures were regularly tested for mycoplasma, fungi, and bacteria, and contaminated cultures were 
30 discarded. 

Serological Procedures . The mouse mixed hemadsorption assay (M-MHA) was performed by the 
method of Fagraeus et al., Immunology 9, 161 175 (1965), as modified to detect mouse antibody. 
Serological procedures for direct test and absorption analysis are described in Dippold et al (supra); Ueda 
et al (supra) and Carey et al (supra). 

35 Immunizations. (BALB/C x C57BL/6)Fi female mice were immunized with established renal cancer cell 
lines. For the initial immunization, 1 x 10 7 renal cancer cells were injected subcutaneously without adjuvant. 
Subsequent immunizations were carried out at intervals of 3 - 4 weeks by intraperitoneal inoculation of 1 x 
10 7 renal cancer cells. Immunized mice were sacrificed 3 days after the last immunization. 

Derivation of Mouse Abs. The fusion of immune spleen cells with mouse myeloma MOPC-21 NS/I cells 

40 was performed as described (Dippold et als (supra) and Kohler & Milstein, Nature (London) 236, 495 - 497 
(1975). Fused cells (5 - 8 x 10 s ) in 1 ml of selective medium containing hypoxanthine, aminopterin, and 
thymidine were added to wells of tissue culture plates (Costar no. 3524, 24 wells per ptate). Hybridoma 
cultures were subcloned at least three times by limiting dilution on a feeder layer of 1 - 3 x 10 s mouse 
peritoneal macrophages. Culture supernatants were monitored for antibody activity on a panel of cultured 

45 cells consisting of two renal cancer cell lines (including the immunizing line), AJ astrocytoma, SK-MEL-33 
and -37 melanomas, Me-1 80 cervix cancer, WI-38 fetal cells, VERO adult and fetal kidney epithelium, and 
fetal brain cells. Antibody subclass was determined by double diffusion in agar with anti-lg heavy chain 
specific reagents (Bionetics, Kensington, M. D.). Cultures of cloned hybridomas were injected sub- 
cutaneously into nu/nu mice (Swiss background) and were also stored in liquid nitrogen. Sera from mice 

50 with progressively growing tumors were collected, stored at -70°C, and used for serological and biochemical 
characterization. 

Immunoprecipitation Procedures . Cells were metabolically labeled with ( 3 H)glucosamine in complete 
Eagle's medium containing 15 uCi of ( 3 H)glucosamine (New England Nuclear; 30 - 60 Ci/mmol; 1 Ci = 3.7 
x 10 10 becquerels) per ml for 48 hr at 37°C; the labeled cells were extracted with 0.5 % Nonidet P-40 
55 (NP40) in Tris buffer as described (Ogata et al. Proc. Natl. Acad. Sci. USA 78, 770 - 774 (1981)) except that 
the 3M KCI treatment was omitted. 
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Immunoprecipitation was carried out by mixing a portion of the cell extract (1 x 10 5 cpm) with 2 ul of 
mouse serum and 20 ul of rabbit anti-mouse Ig serum (Cappel Laboratories, Cochranville, PA) in Tris 
buffer). Immune complexes were isolated by using Staphylococcus aureus and analyzed by NaDodSO*/ 
polyacrylamide gel electrophoresis as described (Dippold et al (supra)). ( 35 S) Methionine-labeled samples 

5 were immunoprecipitated in a similar manner, except that Sepharose-rabbit F (ab*)2 anti-mouse Ig was used 
for isolating the complexes. To determine the pi of the antigens, immunoprecipitates were examined by 
two-dimensional electrophoresis by the O-Farrell procedure (O'Farrell, P. H. Biol. Chem. 250, 4007 - 4021 
(1975)) modified as described (Ogata, et al (supra)). From the five fusions of NS-1 myeloma with three 
different renal cancer cell lines, 17 antibody-producing clones were selected for detailed analysis (Table 1). 

70 The serological specificity of these antibodies was tested on a panel of 47 established cell lines (13 renal 
cancers, 5 melanomas, gliomas neuroblastomas, 15 epithelial cancers 5 B-cell lines K562 (an erythroid 
leukemia), 2 T-cell lines (MOLT-4 and T-45), and monkey kidney cells (VERO)). In addition, the antibodies 
were tested against short-term cultures of normal kidney epithelium, fibroblasts, and fetal tissues (brain, 
fibroblasts, and kidney). Human, sheep, rat and bovine erythrocytes were also examined. In most cases, 

75 serological analysis consisted of both direct and absorption tests. 

These serological studies in conjunction with immunochemical analysis defined nine distinct antigenic 
systems. Three systems (gp160, S25. and gp120) were restricted to normal and malignant renal cells, three 
systems (gp120nr, gp115, and V1) were more widely distributed, and three systems werde identified as 
HLA-A, -B, C heavy chain and A and B blood group antigens. 

20 In frozen section (Table II) S4, S22 and S6 show specificity for kidney tumors. 

Description - Antigenic Systems 

gp160 Antigenic System. Five Abs in this series (S4, S7, Sn, S24, and Mi) identify a 160,000-daIton 
25 glycoprotein that showed a high degree of specificity for human kidney cells. gp160 is a rather basic 
component with pi 7.5. By M-MHA tests, gp16o could be demonstrated on all cultures of normal kidney 
epithelium, 2 of 3 cultures of fetal kidney, and 7 of 13 established lines of renal cancer (Table 2). These 
results were confirmed in absorption tests. No other cell type, normal or malignant, was found to express 
the gp160 antigen, including VERO, a cell line derived from monkey kidney. 
30 S25 Antigenic System. The antigen detected by AD S25 also is restricted to human cells of renal origin 
(Table 2). The S25 determinant is heat labile, suggesting that it resides on a protein or glucoprotein, but Ab 
S25 did not precipitate any detectable component from ( 35 S) methionine-labeled or ( 3 H) glucosamine- 
labeled SK-RC-7 cells. Comparison of the S25 and the gp160 phenotypes of different renal cancer lines and 
cultures of normal kidney clearly distinguished these two systems. For example, SK-RC-6 and A-498 are 
35 gp160* / S25" and SK-RC-8 is gp160" / S 2 s\ whereas five of these cultures lacked S 25 expression. 

gp120r and gp120nr Antigenic Systems 

Five Abs (S23, S 2 &, S27, Se, and Si) immunoprecipitated a 120,000-dalton glycoprotein from ( 35 S) 

40 methionine- or ( 3 H) glucosamine-labeled lysates of SK-RC-7 cells. Analysis under reducing and nonreducing 
conditions gave the same results. The pis of gp120 identified by prototype Ab Se and Ab S23 were identical 
(4.9-5.2). A further indication of the relatedness of the gp120 components identified by these two groups of 
Abs came from sequential immunoprecipitation tests. Pretreatment of ( 3 H) glucosamine-labeled lysates of 
SK-RC-7 with Ab S& removed all antigen reactive with Ab S23- In contrast, M-MHA tests and absorption 

45 analysis (Table 2) showed that these gp120 antibodies identified two serologically distinct gp120 epitopes 
that distinguish two classes of gp120 molecules: gp120r (restricted) and gp120nr (nonrestricted). 

gp120r, identified by Ab S23, had a highly restricted distribution, expression being limited to normal 
kidney epithelium and certain renal cancers. The other gp120 epitope, gp120nr, identified by Ab S&, was 
found on a wide range of cultured cells including fetal and adult fibroblasts and cell lines derived from 

50 ovarian, bladder and colon cancers. gp120r and gp120nr determinants differ in their expression on renal 
cancer cell lines: all cell lines carry the gp120nr epitope.whereas SK-RC-2 -21, -29, and Caki-1 lack gp120r 
determinants. The specificity of Ab S23 for cells of renal origin resembles the reactivity of Ab S25 and, most 
particularly, antibodies identifying the gp160 system. However, in addition to the molecular weight differ- 
ences in the gp160 and gp120 antigens, these three kidney-specific antigenic systems can be distinguished 

55 on the basis of absorption analysis with selected normal or malignant kidney cells - e. g., SK-RC-6 and A- 
498 are are gp160Vs 2 $~/gp120r*; fetal kidney is gp160* or "/S25 */gp120r~ 
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gp115 Antigenic System . Ab S22 immunoprecipitated a 115,000-dalton glycoprotein from ( 3 H) 
glucosamine- or p 5 S) methionine-labeled lysates of SK-RC-7 cells under both reduced and nonreduced 
conditions (Fig. 1). In direct M-MHA tests, high reactivity (titers, 1-10,000 x 10~ 3 ) was restricted to certain 
renal cancer cells and normal kidney epithelium (Table 2). Absorption analysis, however, revealed that the 
5 gp1 1 5 antigen was expressed by various cell types. 

V1 Antigenic System . Ab V, did not immunoprecipitate any labeled component from pH) glucosamine- 
or ( 35 S) methionine-labeled lysates of SK-RC-7 cells. Absorption tests indicated that the antigen is heat 
stable (5 mins. at 100°C), suggesting that it is a glycolipid. Two features of the V^ (Table 2) system are of 
particular interest: (a) it identifies a subset of bladder and breast cancers which do not express V1 , and (b) 
10 V1 is not found on astrocytomas, whereas melanomas are strong V1 expressors. This clear distinction 
between astrocytomas and melanoma, whose embryonic derivations are closely related, has not been seen 
with other Abs. 

HLA Heavy Chai n. Ab S 2 t immunoprecipitated a 45,000- and a 12,000-dalton component from ( 35 S) 
methionine-labeled SK-RC-7 lysates. The determinant detected by Ab S 2 i in direct and absorption tests 

15 was present on virtually every human cell type with the exception of human erythrocytes (Table 2). Of all 
the human cultured cells tested, the only cell lines not reactive with Ab S21 in direct MHA tests were ME- 
180 and SK-MEL-19; the SK-MEL-19 melanoma cell line is known from previous work to express little or no 
HLA-A, -B, -C antigens. The molecular weights of the components precipitated by Ab S21 and the results of 
the serological survey of human cells indicated that Ab S 2 i detected HLA but did not distinguish between a 

20 determinant on the heavy chain or on the 2 m chain. The fact that isolated human 2 m did not inhibit the 
reactivity of AB S 2 i suggests specificity for HLA heavy chain. 

A and B Blood Group Antigens . Two of the three renal cancer lines used for immunization (Table 1) 
express blood group A and B antigens on their cell surfaces; SK-RC-7 is B* and SK-RC-28 is A*. SK-RC-6 
is derived from a type O individual and is negative for A and B reactivities. To detect Abs reacting with 

25 blood group antigens, hybridoma supernatants were screened for hemagglutinating antibody by using A, B, 
AB, or O erythrocytes. B (but not A) agglutinating activity was found in 4 of 462 supernatants from the anti- 
SK-RC-7 (fusion) and A (but not B) agglutinating activity was found in 3 of 225 supernatants from the anti- 
SK-RC-28 fusion. No agglutination of type O erythrocytes was found in supernatants from anti-SK-RC-7, -28 
or -6 fusions. Two monoclonal antibodies with hemagglutinin activity were derived from these fusions. The 

30 hemagglutination titer of Ab M 2 (nu/nu serum) for A and AB erythrocytes was 10~ 4 ; B erythrocytes were not 
agglutinated by Ab M 2 . The hemagglutination titer of Ab Ss (nu/nu serum) for B and AB erythrocytes was 4 
x 10~ 5 ; A type erythrocytes were not agglutinated by Ab Ss. Table 3 summarizes inhibition tests with Ab S B 
and Ab M 2 using glycoprotein and mucin extracts having A, B, H and Lewis 3 blood group reactivity. The 
results confirmed the A specificity of Ab M 2 and the B specificity of Ab Ss . 

35 It is not always possible to predict successful hybridoma preparation of one cell line although success 
may have been achieved with another cell line. Any new cell line is impossible to predict because of the 
vagaries of the art of monoclonal antibodies. Preparation of hybrid cell lines can be successful or not 
depending on such experimental factors as nature of the inoculant, cell growth conditions, hybridization 
conditions and the like. 

40 The present invention describes a new monoclonal antibody, F 23 , a gamma sub 2A (7 2A) im- 
munoglobulin (Ig). In the previous work mAb S* was in that same class of Ig while S 25t S 22 , S 23 , Se, S 2 7, 
V1 and S2i belonged to immunoglobulin class gamma sub one (71) and M 2 and Ss to Ig class mu(u). F 23 
recognizes a new antigenic system on human renal cells glycoprotein (gp) 140. 

F23 is derived from a hybridoma cell line wherein normal human epithelial cells are the immunogen. Yet 

45 antibodies to renal tumors are made by this invention. This is an unexpected result. 

As can be seen from Table I, F 23 recognizes human renal cancer cell lines. Of 25 cell lines tested, F23 
is positioned for 19 of those. 33 human renal cell lines wer studied. F 23 also recognizes some poorly 
differentiated renal carcinomas and some renal carcinomas with papillary differentiation with its best 
reaction with well differentiated renal carcinomas i. e. F 23 subsets renal carcinomas and can be used to 

50 assay for the malignant potential of renal tumors. Frozen renal carcinoma section for over 20 different 
human specimens were tested as well. Comparison of frozen sections and tissue culture lines established 
from the same specimens reveals that for most antigens, expression is consistent in vivo and in vitro. See 
tables I & II. 

Some antigens may be either induced or suppressed in tissue culture. This characteristic must be 
55 determined for each antigen prior to extrapolating results between in vivo and in vitro systems. 
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Therefore F23 rnAb must be added to the mAb panel for human renal cancer which to date includes 
then F 2 3, Mi, M 2 , Si, S*. Sk, S7, Ss, Sn, S21, S22, S23, S 2 *. S25. S26, S27, Vi and V 2 . This entire array of 
mAbs is used to diagnose renal cancer. A specimen tissue, body waste or fluid or exudate is contacted 
separately with each of the above mAbs in a screening test for a positive reaction. 

5 F 2 3 also gives a positive reaction with two cell lines of normal kidney epithelium. However, F23 did not 
react with normal human A, B or D erythrocytes by the absorption test. In frozen reactions, F 2 s reacted with 
normal kidney and proximal tubule in fetal as well as adult specimens. F23 showed a positive reaction in 
brain and neurons. Table II. 

Normal proximal tubuie cells express gp antigens at consistent levels (gpl60, gp120r and gpH5) 

10 whereas only 5/31 tumors expressed all three antigens. 26 tumors did not express these antigens and 8 of 
the tumor cell lines tested were negative for gp140. In further differentiating normal versus malignant cells it 
is noted that when one of the gp antigens (160, 120r or 115) was present in a tumor levels of expression of 
the antigen ranged as high as 10,000 x normal. Results show antigen expression correlated with the 
malignant potential of these tumors. 

75 The above examples are for illustrative purposes only and are not meant to limit the scope of the 
invention. It is obvious that the invention also encompasses all monoclonal antibodies possessing the same 
characteristics as described herein. The examples do not limit the invention especially with respect to 
substantially functional equivalents of hybridomas, monoclonal antibodies and cell lines described and 
claimed herein. 

20 Changes in cell antigens are associated with different stages of differentiation and different stages of 
cancer. Thus this invention technique defined cell antigens associated with differentiation and cancer of the 
kidney and its associated tubules. 

In sum then the antibodies discussed subset the nephron and subset renal cancers. Methods used to 
obtain F23 are as described above in the above section on techniques. 

25 

Micro-Organisms 



The invention involves the use of a micro-organism (monoclonal antibody), which is deposited at the 
American Type Culture Collection (ATCC) 
30 12301 Parklawn Drive 

Rockville, Maryland 20852 
USA 

and has been given ATCC Accession number HB 8231 . 
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Legend to Table I 

Serological Reaction of monoclonal antibodies of Ueda et 
al supra (*) and F23 mAb with tumor cell lines and 
normal cell lines. 

0 = no reaction either by absorption or 

rosette formation 
0 = reaction by absorption only 

Q = reaction by rosette formation titer 
< 10,000 

• = reaction by rosette formation titer 
> 10,000 

A = no reaction - only absorption test done 
▲ = reaction with absorption test only 
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Legend to T able II 

5 Immunopathological reaction of monoclonal antibodies of 
Ueda et al supra (*) and F23 mAb with frozen normal 
human tissue sections by immunofluorescence. 

10 

For parts A & B: 

0 = no reaction 

75 

ID = heterogeneous positive reaction within the 
tissue 

20 

0 « homogeneous positive reaction within the 

tissue 

25 

For parts C & D - frozen sections of human tumors 
— or 0 s n o reaction 

30 

1 = heterogeneous reaction 
35 + = positive reaction 
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20 



25 



35 



Note: C68 = colon monoclonal antibody CLH68 

C26 = colon monoclonal antibody HT29/26 

AJ8 = astrocytoma monoclonal antibody (Cairncross, 
et al. Proc. Nat'l. Acad. Sci. U.S.A. 1982) 

NL-1 = monoclonal antibody recognizing calla 
antigen in acute lymphocytic leukemia 
(Tanimoto) 

NL-22 = mAb (Tanimoto) 

Q-14 = melanoma antibody 



30 P170 = AJ2 astrocytoma (Cairncross f Supra ) 

P130 = AJ2 astrocytoma (Cairncross, Supra) 



S /S refers to test done using either 
6 27 

S or S mAb which gives same reaction. 
6 27 
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TA3LE I 



SEROLOGICAL REACTION OF ruAbs PRODUCED FROM 
HUMAN RENAL TUMORS AND NORMAL ' EPITHEMU1 AS IMMUNOL 
WITH VARIOUS CASICER CELL LINES AND NORMAL CELL LINES 
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TABLE II 

TISSUE DISTRIBlTriON OF THE MONOCLONAL ANXIBCOIES Cf THE KUNEY 
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B. ADULT TISSUES (Normal) 
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TISSUE DISTRIBUTION OF THE MWOQJDNAL ANTIBODIES Of THE KIDKEY 



B. ADULT TISSUES (CONT'D) 
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TISSUE DISTRIBUTION Of THE MONOCLONAL ANTIBODIES OF THE KIDNEY 



B. ADULT TISSUES (CONT'D.) 
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TABLE II 
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Claims 

1. Monoclonal antibody-producing hybrtdoma cell line obtainable by fusing a myeloma derived cell strain 
and splenocytes derived from BALB/c mice immunized with human normal renal epithelial cells, said 
monoclonal antibody being capable of recognizing human renal epithelial cancer cells. 

2. Monoclonal antibody produced by the hybridoma cell line of claim 1 . 
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3. Monoclonal antibody which recognizes the human renal cell antigen gp140, said antigen gp140 being 
recognizable by the monoclonal reference antibody F23 (ATCC HB 8231). 

4. Monoclonal antibody designated F23 which recognizes human renal cells and which is produced by the 
5 hybridoma cell line deposited with the ATCC under Accession No. HB 8231 . 

5. Hybridoma cell line according to claim 1 which produces the monoclonal antibody designated F23 and 
deposited with the ATCC under Acession No. HB 8231. 

w 6. Method of forming a monoclonal antibody-producing hybridoma cell line by fusing a myeloma derived 
cell strain with splenocytes derived from BALB/c mice immunized with normal human renal epithelial 
cells. 

7. Hybridoma cell line formed by the method of claim 6. 

15 

8. Monoclonal antibodies produced by the hybridoma cell line of claim 7. 

9. Method for differentiating between normal and malignant human renal cells which comprises contacting 
a human renal sample with a plurality of monoclonal antibodies each of which is different and each of 

20 which is produced by a hybridoma cell line formed by fusing a myeloma derived cell strain and 
splenocytes derived from BALB/c mice immunized with established culture lines from the group of 
human epithelial renal cancer or normal human renal epithelial cells under suitable conditions so as to 
form a complex between each antibody and an antigen, detecting the presence of any so formed 
complex, the absence of any complex indicating normal renal cells and the presence of any complex 

25 indicating the presence of malignant human renal cells. 

10. Method of claim 9, wherein the plurality of monoclonal antibodies is selected from the group consisting 
of F 2 3, M 2 , S 8 and S21 - 

30 11. Method of claim 10, which further comprises contacting a human renal sample with a plurality of 
monoclonal antibodies selected from the group consisting of Mi, S+, S 6 , S7, S22. S 2 3, S 2 +, S 2 s, S26. 
S27 and V1 . 

12. Method of claim 10 wherein the method is used as an assay for the malignant potential of human renal 
35 tumors. 

13. Antibody/antigen complex comprising monoclonal antibodies of any one of claims 2 to 4 and 8 and 
human renal cells. 

40 14. Antibody/antigen complex according to claim 13 wherein the monoclonal antibodies are bound to 
antigenic human renal cell components. 

Revendlcatlons 

45 1. Lignee cellulaire d'hybridome produisant un anticorps monoclonal pouvant etre obtenu par la fusion 
d'une souche cellulaire derivee d'un myelome et de splenocytes derives de souris BALB/c immunisees 
avec des cellules ephiteliales renales normales humaines, I'anticorps monoclonal pouvant reconnaftre 
les cellules du cancer 6pith6lial r6na\ humain. 

50 2. Anticorps monoclonal produit par la lignee cellulaire de I'hybridome selon la revendication 1 . 

3. Anticorps monoclonal qui reconnalt I'antigene des cellules renales humaines gpl40, cet antigene gp140 
pouvant etre reconnu par I'anticorps de reference monoclonal F23 (ATCC HB 8231 ). 

55 4. Anticorps monoclonal designe F23 qui reconnalt les cellules renales humaines et qui est produit par la 
lignee cellulaire de I'hybridome deposee a I'ATCC sous le numero d'accession HB 8231. 
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5. Lignee cellularre d'hybridome selon la revendication 1 qui produit I'anticorps monoclonal designe F23 
et deposes a I'ATCC sous le numero d'accession HB 8231. 

6. Procede pour former une lignee cellulaire d'hybridome produisant I'anticorps monoclonal en fusionnant 
5 une souche cellulaire d^rivee du myelome avec des splenocytes derives de souris BALB/c immunisees 

avec des cellules epitheliales renales humaines normales. 

7. Lignee cellulaire d'hybridome formee par le procede selon la revendication 6. 

w 8. Anticorps monoclonaux produits par la lignee cellulaire d'hybridome de la revendication 7. 

9. Procede pour la differenciation entre des cellules renales humaines normales et malignes qui com- 
prend les etapes consistant a mettre en contact un echantillon renal humain avec plusieurs des 
anticorps monoclonaux dont chacun est different et dont chacun est produit par une lignee cellulaire 

75 d'hybridome formee par la fusion d'une souche cellulaire derivee d'un myotome et de splenocytes 
derives de souris BALB/c immunisees avec des lignees de culture etablies a partir du groupe de 
cellules du cancer renal epithelial humain ou de cellules epitheliales renales humaines normales dans 
des conditions appropriees de fagon a former un complexe entre chaque anticorps et un antigene, a 
detecter la presence de tout complexe ainsi forme, ('absence de tout complexe indiquant des cellules 

20 renales normales et la presence de tout complexe indiquant la presence de cellules renales humaines 
malignes. 

10. Procede selon la revendication 9, dans lequel on choisit plusieurs des anticorps monoclonaux dans le 
groupe constitue par F2 3, M2, Ss et S21 - 

25 

11. Procede selon la revendication 10, qui comprend de plus I'etape consistant a mettre en contact un 
echantillon renal humain avec plusieurs des anticorps monoclonaux selectionnes dans le groupe 
constitue par Mi, S*. Ss, $7, S22. S23, $24, S25, S2S, S27, et Vi. 

30 12. Procede selon la revendication 10, dans lequel le procede est utilise comme analyse pour le potentiel 
matin, des tumeurs renales humaines. 

13. Complexe anticorps/antigene comprenant des anticorps monoclonaux selon Tune quelconque des 
revendications 2 a 4 et 8 et des cellules renales humaines. 

35 

14. Complexe anticorps/antigene selon la revendication 13 dans lequel les anticorps monoclonaux sont lies 
aux composants cellutaires renaux humains antigenes. 

Patentansprtiche 

40 

1. Monoclonalen Antikorper produzierende Hybridomzellinie, erhaltlich durch Fusion eines von einem 
Myelom stammenden Zellstamms und von Splenozyten, die von mit normalen menschlichen Nierenept- 
thelzellen immunisierten BALB/c-Mausen stammen, wobei der monoclonale Antikorper fahig ist, 
menschliche Nierenepithelkrebszellen zu erkennen. 

45 

2. Monoclonaler Antikorper, produziert durch die Hybridomzellinie nach Anspruch 1. 

3. Monoclonaler Antikorper, der das menschliche Nierenzellenantigen gp140 erkennt, wobei das Antigen 
gp140 durch den monoclonalen Bezugsantikorper F23 (ATCC HB 8231) erkennbar ist. 

50 

4. Monoclonaler Antikorper mit der Bezeichnung F23, der menschliche Nierenzellen erkennt und von der 
bei der ATCC unter der Hinterlegungsnummer HB 8231 hinterlegte Hybridomzellinie produziert wird. 

5. Hybridomzellinie nach Anspruch 1, die den monoclonalen Antikorper mit der Bezeichnung F23, welcher 
55 bei der ATCC unter der Hinterlegungsnummer HB 8231 hinterlegt ist, produziert. 
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6. Verfahren zur Herstellung einer monoclonalen Antikorper produzierenden Hybridomzellinie durch Fu- 
sion eines von einem Myelom stammenden Zellstamrnes mit Splenozyten, die von mit normalen 
menschlichen Nierenepithelzellen immunisierten BALB/c-Mausen stammen. 

5 7. Hybridomzellinie, hergestellt durch das Verfahren nach Anspruch 6. 

8. Monoclonale Antikorper, produziert durch die Hybridomzellinie nach Anspruch 7. 

9. Verfahren zur Differenzierung zwischen normalen und malignen menschlichen Nierenzellen, umfassend 
w das Inkontaktbringen einer Probe von einer menschlichen Niere mit einer Vielzahl von monoklonalen 

Antikorpern, von denen jeder verschieden ist und jeder von einer Hybridomzellinie produziert wird, die 
durch Fusion eines von einem Myelom stammenden Zellstamrnes und von Splenozyten, die von mit 
bekannten Kulturlinien aus der Gruppe menschliche Nierenepithelkrebszellen oder normate menschli- 
che Nierenepithelzellen immunisierten BALB/c-Mausen stammen, gebildet werden, unter geeigneten 
is Bedingungen, so dafl ein Komplex zwischen jedem Antikorper und einem Antigen gebildet wird, 
Nachweis der Gegenwart eines so gebildeten Komplexes, wobei die Abwesenheit eines Komplexes 
normale Nierenzellen anzeigt, und die Gegenwart eines Komplexes die Anwesenheit maligner menschli- 
cher Nierenzellen anzeigt 

20 10. Verfahren nach Anspruch 9, wobei die Vielzahl der monoclonalen Antikorper ausgewahlt ist aus der 
Gruppe, die aus F23, M2, Ss und S21 besteht 

11. Verfahren nach Anspruch 10, welches weiterhin das Inkontaktbringen einer Probe von einer menschli- 
chen Niere mit einer Vielzahl von monoclonalen Antikorpern umfaGt, die ausgewahlt sind aus der 

25 Gruppe, die aus Mi , S*. Se, S7, S22, S23, S 2 4, S25, S26. S27 und V1 besteht. 

12. Verfahren nach Anspruch 10, wobei das Verfahren als ein Test fur das maligne Potential menschlicher 
Nierentumoren verwendet wird. 

30 13. Antikbrper-Antigen-Komplex, umfassend monoclonale Antikorper nach einem der Anspruche 2 bis 4 
und 8 und menschliche Nierenzellen. 

14. Antikorper-Antigen-Komplex nach Anspruch 13, wobei die monoclonalen Antikorper an antigene Kom- 
ponenten menschlicher Nierenzellen gebunden sind. 

35 
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